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FOREWORD 


This  work  was  conducted  under  the  Mutual  Educational  and  Cultural 
Exchange  A.ct  of  19hl,  Public  Law  87-256.  It  is  being  Dubliahed  under  Task 
1C6E2401A10204,  Detectiun  and  Warning  Investigations  {U). 

Th..  survey  was  made  during  September  19'A,  while  the  author  was 
on  a  leave  of  absence. 


Reproduction  of  this  document  in  whole  or  in  part  is  prohibited 
except  with  permission  of  the  Commanding  Officer,  US  Army  Edgewood  Arsenal, 
ATTN:  SMUEA-TSTI-T,  Edgewood  Arsenal,  Maryland  21010;  however,  DDC 
is  autliorized  to  reproduce  the  document  for  United  States  Government  purposes. 


DIGEST 

The  literature  on  the  photochemistry  of  heterocyclic  compounds 
\\a9  surveyed  with  a  particular  interest  in  pyridine  chemistry. 

This  listing  of  references  was  comp,  ed  as  a  result  of  searching 
volumes  41  to  61  of  Chemical  Abstracts  under  the  headings  light,  photochem¬ 
istry,  and  pyridine.  References  to  earlier  work  may  be  found  in  The  Action 
of  Ultraviolet  Rays  by  C.  Ellin  and  A,  A.  Wells  (Reinhold  Publishing  Corp.  , 

New  York,  New  York,  1941). 

A  complete  survey  of  the  photochemistry  of  heterocyclic  compounds 
requires  searching  under  each  heterocyclic-ring  heading.  This  presents  a 
challenge  that  could  not  be  met.  Additional  references  may  be  found,  however, 
in  Praparative  Organische  Photocheinie  by  A.  SchBnberg  [^ringer- Verlag, 
Berlin-V/ilmersdorf  (West).  Germany,  1958]  and  in  the  Advances  in  Photochem¬ 
istry  series  (Interscience  Publishers,  Inc.,  New  York,  New  York,  1963). 
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THE  PHOTOrHEMiaTR  /  OF  HETEROCYCLIC  COMPOUNDS 
A  Literature  Survey 

I.  INTRODUCTION. 

The  US  Army  is  interealed  in  pholochemiotry  for  uie  in  the  fields 
of  detection,  stability  of  reagents,  anci  syniae^is,  a  few.  This  list¬ 

ing  of  references  provides  convenient  source  of  citations  for  researchers 
faced  with  problams  in  photochemistry.  References  are  listed  alphabetically 
by  author,  and  keywords  are  listed  beside  each  reference  as  well  as  In  an 
alphabetical  index.  The  title  following  the  author'o  name  is  either  a  para¬ 
phrased  Journal  article  title  or,  in  instances  where  the  article  was  not  en¬ 
tirely  about  the  photochemistry  of  heterocycllcs,  an  indication  of  that  part 
of  heterocyclic  photochemistry  with  which  the  article  dealt. 

n.  REFERENCE  LIST. 


Rhodopsin 


Nicotinamide 

Histidine 


Diasirine 


Methylene  blue 
Thiourea 


Pyridones 


F'errocyanide  - 
2,  Z'-bipyrldine 
jp  ©ri*ocy&riidlfi  “ 
1, lO-phenan- 
thr  oline 


1.  Adams,  R.  G.  Flash  Photolysis  cf  Rhodopsin  in  Solution. 
Dissertation  Abstr.  20,  2782  (I960),  [Chem.  Abstr.  54, 
U662h«] 

2.  Alechinsky,  A. ,  and  Reuse,  J.  Nicotinamide  in 
Relation  to  Histidine  Irradiation  by  Light.  Compt.  Rend. 
Soc.  Biol.  J^,  1224  (1946).  [Chem.  Abstr.  42,  626b.] 

3.  Amrich,  M.  J. ,  and  Bell,  J.  A.  Photoisomerization  of 
Diazirine.  J.  Am.  Chem,  Soc.  8^,  292  (1964). 

4.  Angelescu,  E. ,  and  Cornea,  F.  Methylene  Blue  Reaction 
With  Thiourea  in  Light.  Analcle  Univ.  "C.  I.  Parhon" 
Ser.  Stiint.  Nat.  9,  No.  26,  123  (I960).  [Chem.  Abstr. 

1452c.] 

5.  Ayer,  W.  A.  ,  Hayatsu,  R. ,  de  Mayo,  P,  ,  Reid,  S.  T,  , 
and  Stothers,  J.  B.  Photodimers  of  Pyridones.  Tetra¬ 
hedron  Letters, No.  18,  648  (1961). 

6.  Balzani,  V.,  Caraesiti,  V.,  and  Loos,  R.  S.  Substitu¬ 
tion  Reactions  in  the  Ferrocyanid® -2,  2' -bipyridlne,  and 
Ferrocyanidc-l,  lO-phenanthroline  Systems.  Ann.  Chim. 
(Rome)  54.  103  (1964).  [Chem.  Abstr.  61,  10220h.  ] 
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2,  2' -Bipyf idine 
und  o-phenin- 
throUne  tetra- 
cysnoferrate 
cQmpiQNes 

2,  4 -Dimethyl - 

thiasole 

Yeast 

Photography 

Pyridine 

eenaitiaer 

Picoiine 

sensitiser 


Balaani,  V..  CaraaaUi,  V.,  and  Moggi,  L,  Light 
Induced  Oecompoaitioik  of  Xetracyanofcrrate  CoiTipIexfts 
of  Bipyridiiie  and  o-Phenanthroline.  Ann,  Chini.  (Home) 
54,  251  {1964L  ^Chem.  Abstr,  61,  5120f.  ] 


liarnKoei,  O. ,  Siighmti,  I,.  2,  4- 

Action  on  Yeast  and  Light,  Boll.  Soc.  Ital,  Biol.  Bper. 
461  (1954).  [Chem.  Ab.tr.  1872d.  ] 

Belgian  Patent  557,  657  (to  Kodak  So:.  Anon,  ).  Photo¬ 
graphic  Emulaiona  Supereenaiti^ed  by  Pyridine  or  Pico¬ 
iine.  June  15,  1957.  {Chem,  Abstr.  54,  liJa.] 


Benaotria-  10.  Belgian  Patent  628)  131  (to  Societa  Oenerale  per 

*ole»  I'lnduatria  Meneraria  e  Chimica),  Light  Stabilizer, 

Benzotriazole  Hydroxy  Derivatives.  August  7,  1963. 
[Chem.  Abstr.  14688b.  J 

Malononitrile  1..  Belgian  Patent  633,  103.  Heterocyclic  Compounds  Rcsis- 
derivatives  tant  to  Light.  Phenyl-(2-thienylmethylene)malononitrile. 

Phenyl-(2-thi-  October  21,  1963.  [Chem.  Abstr.  8279i.  ) 

e  nyliTi  ethyle  ne)- 


Methyl  and 
phenyl  pyridyl 
glycols 

Pyridyl  glycols 
Ketones 

Pyridyl  ketones 


12.  Bencze,  W.  L.  ,  Burckhardt,  C.  A.,  and  Yost,  W.  L. 
Photochemical  Preparation,  Rearrangcitirnt,  and  Dehy¬ 
dration  of  Symmetrical  Methyl  and  Phenyl  Pyridyl  Cily- 
cols.  J.  Org.  Chem.  27.  2865  (1962). 


Dihydropy n  - 
dine 

3-Indolcacetic 

acid 

T  ryptophan 


13.  Bereun,  J,  A.,  and  Brown.  E.  Irradjation  of  Dihydro- 
pyridines.  J.  Ain.  Chem.  Soc.  77,  450  (1955). 


From  Tryptophan  by  Action  of  Light.  Compt.  Rend. 
206,  699  (1938).  (Chem.  Abstr.  32,  41bl^,  ] 


3  -  Indoicttcetic 
Acid 

T  ryptaphiin 
Pyrimidine* 


Py rethrin 


Rhodnpain 


Thiopy ronine 
Methylene  blue 


Carbazole 
Diphenyl  a  mine 


3  •  Tnduleacetlc 
acid 


.3*Indol»^acevic 

acid 


3-lndoleacetic 

4cid 


Visual  pig- 
mc  tits 
Rhodopdin 


15.  Berthelot,  A.,  Amoureui,  G.  ■  and  Dcberque,  S. 

1 -Indoleacetic  Acid  From  Tryptophan  by  Action  of  Ultra¬ 
violet  Light.  Compt .  Rend.  Soc.  Biol.  1234  (1939). 

[Chern,  Abslr.  424*'.) 

16.  Beukers.  R.  ,  and  Be  rends,  W.  Effect  of  Paramafnelic 

vttk  the  aio.t  ot  some  Pyrimidine  Deriv¬ 

atives  by  Ultraviolet  Radiation.  Biochiiti.  Biophye. 

Acta  38.  573  (I960).  [Chem.  Abotr.  54,  i6499d.J 

17.  Blackith,  R.  E.  Pyrethrin  Decomposition  by  Light. 

Sei.  Food  Agr,  3,  219  (1952).  {Chem.  Abstr.  47 , 
3509eh. 1 

I  8.  Bliss,  A.  F.  Rhodopsin  Transformation  to  Yellow 
Lipids  in  Light.  J.  Biol.  Chem.  1  7 2,  165  (1948). 

(Chern.  Abstr.  42,  3002f.  ] 

19.  Boehme,  H.  ,  and  Wacker,  A.  Mutagenic  Activity  of 
Thlopyronine  and  Methylene  Blue  in  Combination  With 
Visible  Light.  Biochem.  Biophys.  Res-  Commun. 

137  (1963).  (Chem.  Abstr.  60,  1  1095f.] 

20.  Bowen,  E.  J.  ,  and  Eland,  J.  H.  D.  Carbasole  Forma¬ 
tion  From  Diphetivlamine  in  Presence  of  Light.  Proc, 
Chem.  Soc,,  2u2  (1963).  (Chem,  Abetr-  9493a.  j 

21.  Braiiner,  t.  ? -InHoleacetic  Acid  Decomposition,  Nator- 
wiBsenschaften  40,  23  (1953).  [Chem.  Abstr.  4^7, 

12000g. I 

22.  Brauner,  L.  3-Indoleaceiic  Acid  Decomposition  by 
Light.  '/ ■  Botan.  4l,  291  (1953).  (Chem.  Abstr,  48. 
5E96a.’ 


23.  Brauner,  L.  3 -Indoleace tic  Acid  Dccomppsition  by 


irfight . 

6842h. ] 


Boian- 


aj 


24,  Bridges,  C-  D.  B.  r  lash  Plrotolysis  of  Visual  Figments. 
I.  Pigments  Present  in  Frog-Phodojisin  Solutiotis  After, 
Fl.rsh  Irradiation.  Hiocl'c.n.  .T,  V 9,  128  (1961).  [Chem. 
Abatr.  55,  22396h.  1 


* 

* 


23.  Bridges,  C*  D.  B,  Production  of  Thermally  ^able 
j  -  Photosensitive  Pigment®  in  Flash  Irradiated  Solutions  of 

a  f  rog  Rhodopsin.  Biochem.  J,  79,  135  U961).  [Chem, 

Abfltr,  2pi  22397a.  J 

Q-iinoB’  .-N-  126.  Buchardt,  O.  Paotochemical  Rearrangement  of  Quino-  ■ 

cs:L<le  line-N- oxide.  Acta  Ghem.  Scand.  17,  1461  {1963). 


27.  Euchardt.  O.  Soucture  of  the  Photodimers  of  Carbo- 
styril  and  N-Methylcarbostyril.  Acta  Chem,  Scand.  18, 
1389  {1964). 


Quinolir  “N~  23.  Buchardt,  O.  ,  Becher,  J.  ,  and  Lohse,  C.  Photorcar- 

oxides  rangement  of  Methyl  Substituted  Quinoline-N-oxides. 

Acta  Chem.  Scand.  19,  1120  {1965). 


Pyridin?  29.  Cantieni,  R.  Effect  of  Light  on  Pyridine  Mixtures  With 

Sugars,  Monohydric  Alcohols  and  Acetone.  Helv.  Chim. 
Acta  l^,  1420  {1935).  [Chem.  Abstr.  16623.] 

Bipyridyi  30.  Caraasiti,  V. ,  Condorelli,  G. ,  and  Costanzo,  L.  L. 

Silver  d’pyri-  Photochemistry  of  Silver  Dipyridyls.  Ann.  Chim. 

dyis  {Rome)  303  {1964).  [Chem.  Abstr.  5120f.  ] 

DPN  {di  >hos-  31.  Carter,  C.  E.  Effect  of  Light  on  Adenosine  Triphosphate 
phopyrieins  and  Diphosphopyridine  Nucleotide.  J.  Am.  Chem.  Soc. 

nucleotifia)  72,  1835  {1950). 

ATP'  {aesno- 

e'ina  trip  nos-  .  ■  .  ■  . 

phate) 

l-Aze,-  .5,7'  32.  Chapman,  O.  L. ,  and  Hoganson,  E.  D.  Photoisomeri- 

trimeth  Icy-  zation  of  l-Aza-3,  5,  7-trimethylcyclohcpta-4,  6-dien- 

cioheptr  '4,  6-  2-one.  J.  Am,  Chem.  Soc.  498  (1964). 

dien-2-..  ne 


ijracil  33.  Conrad,  W,  E.  Urecil  Decomposition  by  Light.  Radia¬ 

tion  Res.  523  (1954),  [Chem.  Abstr.  49,  4412e.  ] 

2 -Fyror  .  34.  Corey,  E.  J. ,  and  Streith,  J.  Internal  Photoaddition 

M-Metlr  i-2-  Reactions  of  2-Pyrone  and  N-Methyl-2-pyridone.  J.  Am. 

pyridon  Chem.  Soc.  8^,  950  (1964). 


rhocii  -n  pyri¬ 
dine  '  priva¬ 
tive  3 


Ir idiv.'  ■'!  and 
rhodivrn  pyri- 
di  ae  -J  ri va  - 
tives 

Quinif  e  hydro- 
chlori'ie 


T ryptrphan 


Trypt.  phan 


Sj>:U*af 

Mttll  ’  oaffi  bins 
.Xanth\  lidine- 
aathr-:: 

Diriiti ;  >ben.zyl- . 

ry-ZTiv:' 

Sevot--  .'dn 

-  oxytryp- 

tOphci  : 

Pyove  dine 
Pseud  >monado 
pigme  t 


35.  Cutforih,  H,  G. ,  and  SsKvood,  P.  W,  Sffect  of  Ldght 

on  'If  E’-SensotMaayl  Diauli'ide.  J.  Axs-!.  Cbem.  Soc.  70. 
278  {1943)*  [Cliem.  Abstr.  42,  2485a.  J 

3  8-  Oelepine,  M.  Action  of  Light  on  Aqueous  Solution*  of 
trans -Pyridine  Derivatives  of  Iridium  and  Rhodium. 
Compt.  Rend.  240,  2468  <1955). 

37.  Del^pine,  M.  Effect  of  Ldght  on  Aqueous  Solutions  of 
cis-Dipyridine-tetrachloro  Derivatives  of  Iridium  and 
Rhodium.  Compt.  Rend.  242,  27  (1956).  [Chem.  Abatr. 

98831.] 

38.  Delpeidangc,  G.  R.  Quinine  Hydrochloride  Sensitivity 
to  Light,  Effects  of 'Crystal  Form.  Rev.  Paludisme 
Med.  Trop.  6,  103  (1948).  [Chein.  Abstr.  «,  2839c.] 

39.  Deachreidcr,  A.  R. ,  and  Renard,  M,  Tryptophan 
Decomposition  by  Light.  Bull.  Inst.  Agron.  ;&a.  Rech. 
Gembloux23^,  269  (1955).  (Chem.  Abstr.  3904f.  ] 

40.  Deschreider,  A.  R, ,  and  Renard,  M.  Tryptophan 
Irradiated  by  Light.  Spectrum  of.  Bull.  Inst.  Agron. 

Sta.  Rech.  Gcmbloox  151  (1955).  [Chem.  Abstr. 

4^,  15482e. ] 

41.  Dessauer,  R. ,  and  Paris,  J.  P.  Photochromism  of 
Z-{Z\  3’-  DinitrobcnzyDpyridlnc,  Xanthylidineanthrone, 
Spirans,  and  Methylene  Blue.  Advances  in  Photochemis¬ 
try.  Vol  1,  p  275.  Interscience  Publishers,  Inc., 

New  York,  New  Y'ork.  - 1963. 


4?..  Doepfner,  W, ,  and  CeJetti,  A.  The  Formation  of  Sero¬ 
tonin  From  5 -Hydroxy tryptophan  With  Ultraviolet  Irradia¬ 
tion.  Experientia  14,  376  (1958).  [Chem.  Abstr.  53, 
I4015e.] 

43.  Elliott,  R.  P.  Pyoverdinc  Decomposition  by  Light. 

Appl,  Microbiol.  211  (1958).  [Chem.  Abstr.  52, 
I8654d. ] 


Phot&cb«imia- 

try 

Heterocyclic  • 
(early  work) 

44. 

Ellis,  C.  >  and  Wells,  A.  A.  The  Chemical  Action  of 
Ultraviolet  Rays.  Hsinhold  Publishing  Corp.  ,  New  York, 
New  York,  1941. 

Pyridine 

4S. 

Feigl,  F.  ,  and  Anger,  V.  Photopyridine  Reaction, 

J.  Prakt.  Chem.  139,  180  (1934).  [Chem.  Abstr.  28, 
2334^.] 

Pjridine 

46 , 

Fialkovskaya,  O.  V.  ,  and  Terenin,  A.  N.  Pyridine 
Adsorbed  on  Silica  Gels  Irradiated  by  Light.  Izv.  Akad. 
Nauk  .SSSR  Otd.  Khim.  Nauk,  228  {1951).  [Chem. 

Abstr.  45,  9374g.  ] 

Histamine 

Histidine 

47. 

Flemming,  K.  Mechanism  of  Histamine  Formation  in 
Histidine  Solution  Irradiated  With  Ultraviolet  J-.ight. 

Arch.  Exptl.  Pathol.  Pharmakol.  236,  27  (1959). 

[Chem.  Abstr.  53,  10350d.  ] 

T  riazines 

48. 

Freeman,  H.  C. ,  and  Le  Fevre,  R.  J.  W.  1,  3 -Diphenyl - 
triazine  Oecomposition  b/  Light.  J.  Chem.  Soc.,2932 
(1952).  [Chem.  Abstr.  10903e.] 

OiaSirine 

49. 

Frey,  H.  M. ,  and  Stevens,  1.  D.  R.  Photolysis  of 
Diazirine.  Proc.  Chem.  Soc.  79.  (1962), 

Pyridine 

r  ^  4  rs  A  a 

y  *  ->*-  isv-w 

50. 

Freytag,  H.  Action  of  Ultraviolet  Light  on  Pyridine 
Derivativas,  Chem.  E  ',i.  69B,  32  (1936).  [Chem. 

Abstr.  2966^.] 

Pyridine 
Pyridine 8 

51. 

Freytag,  H.  Photochemistry  of  Pyridine  and  Its  Deriva¬ 
tives,  Phot.  Korr.  73,  17,  37,  57  (1937).  [Chem, 

Abstr.  32,  '‘839^.1 

Pyridine 

52. 

^reytag,  H.  Pyridine  Decomposition  by  Light  (Analytical 
Principles).  Z..  4nal.  Chem.  152,  86  (1956).  [Chem. 
Absti .  5 1 ,  337  2b.] 

HistSiiiirie 

Hist.idirie 

Imido  sole 

53. 

Fujiw?.,  a,  T.  .  Takano,  il.  ,  Morokuma,  T.  ,  and 

Yarnada,  M,  Decon,t.o8ition  by  Light  of  Histamine, 
Histidine  and  Imidazcle  Derivatives.  Nagasaki  Igakkai 
Zasehi  24,  726  (1954).  [Chem.  Abstr.  49,  2538i,  ] 

Riboflavine 


Thiophenea 


Acridins 

Acridan 


Pyrethrum 


Ethylene  oxide 


Indole 


Rhodopsin 


Nitrobenssy.l- 

p/ridines 

2-Picoline- 
N  oxide 


i-Picolin*- 
N- oxide 


54.  Fukamachi,  C.  ,  and  Sakurai,  Y.  Photolytic  Formation 
of  6,  7-Dimethyl£lavin-9-acetic  Acid  From  Ribofla\rine. 
Shokuryo  Kenkyuaho  Kenkyu  Hokoku^No.  10,  207  (1955). 
(Chem.  Abstr.  14111c.] 

55.  German  Patent  955,  379  (to  Kalle  and  Co.  Akt,  -Ges, ). 
Light-Sensitive  Material  for  Reproduction.  (Nitrated 
Thiophene  Derivatives).  January  3,  1957.  [Chem. 
Abstr.  54,  128481.] 

56.  Giurgea,  M. ,  Mihai,  G. ,  Topa,  V.,  and  Musa,  M. 
Photochemical  Reactions  in  Solutions  of  Acridine  and 
Acridan  J,  Chim.  Phys.  61 ,  619  (1964).  [Chem. 

Abstr.  61,  5483h. ] 

57.  Glynne  Jones,  G.  D.  Pyrethrum  Decomposition  by 
Light.  Ann.  Appi.  Biol.  352  (1960).  [Chem. 

Abstr.  2145h.] 

58.  Corner,  R. ,  and  Noyes,  W,  A.,  Jr.  Photochemical 
Decomposition  of  Ethylene  Oxide.  J.  Am.  Chem.  Soc. 
72,  101  (1950). 

59.  Hantsu,  S.  Photolysis  of  Indole.  Nagasaki  Igakkai 
Zasshi  35,  65  (I960).  [Chem,  Abstr,  54,  18035b.] 

60.  Hara,  R. ,  and  Takagi,  M.  Effect  of  Ulurnination  on  the 
Electrical  Conductance  of  Rhodopsin  at  Low  Tempera¬ 
ture.  Dobutsugaku  Zasshi  69,  255  {I960).  [Chem. 

Abstr.  5^.  20030r.] 

61.  Hardwick,  R,  ,  and  Mosher,  H.  3.  y- 2,  4-Dinitrobenzyi- 
pyridine  Reactions  m  Presence  of  l<ight.  J.  Chem. 

Phys.  1402  (1962).  [Chem.  Abstr.  5_7,  4222b.  ] 

62.  Hata.  N.  2-Picoline-N-oxide  Decomposition  by  L.ight. 
Bull.  Chem,  Soc.  Japan  1440  (1961).  [Chem.  Abstr. 
^6,  4286b.] 

63.  Hata,  N.  3-Picolinc-N-axide  Decornpoaition  by  Light. 
Bull.  Chem.  Soc.  Japan  34,  1444  (1961).  [Chem. 

Abstt.  56,  4Z8be.  ] 
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Pyridine-N- 

oxide 


Formasa.aB 


Totr«»olium 
compounds 
T  riphenyltetra- 
KoXlum  chloride 
Formoeans 
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Dstccti  im  and  warning  investigations 


1*  AasTR*  T  ^u)  The  literature  on  the  photochemistry  of  heterocyclic  compounds 
v.'ss  su  veycd  with  a  particular  interest  In  pyridine  chemistry.  This  listing  of 
refcre  CCS  was  compiled  as  a  result  of  searching  volumes  41  to  61  of  Chemical 
Alistra  ts  under  the  headings  light,  photochemistry,  and  pyridine. 
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